Sucrose-induced vacuolation results in increased expression of cholesterol biosynthesis and lysosomal genes.
Mammalian cells cultured in the presence of high concentrations of sucrose demonstrate large, phase-lucent, osmotically swollen vacuoles. Three normal human fibroblast cell lines exposed to 100 mM of sucrose for 24 h demonstrated increased expression of lysosomal, intracellular vesicle trafficking, cholesterol biosynthesis, and fatty acid metabolism genes. Most steps of the cholesterol biosynthesis pathway were upregulated including HMG CoA reductase, which catalyzes the rate-limiting step of cholesterol biosynthesis. The lysosomal genes neuraminidase, CLN3, and CLCN5 and the small GTP-binding proteins Rab7L1 and Arl7 were also increased. A Rab7L1-GFP fusion protein was overexpressed in human fibroblasts and was demonstrated to localize primarily to the Golgi apparatus, and in some cells to the membranes bounding vesicles in the perinuclear region. Increased levels of the transcription factor C/EBP were found in nuclear extracts from cells exposed to sucrose for 12 h, relative to matched controls suggesting regulation of gene expression following sucrose-induced vacuolation may be coordinated, at least in part, by the transcription factor C/EBP. Sucrose-induced vacuolation is a useful model in which to study the regulation of lysosomal gene expression and biogenesis.